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® Fvent simulation with radiative corrections
® Detector effects and kinematic reconstruction

® Asymmetry results
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http://journals.aps.org/prd/abstract/10.1103/PhysRevD.88.114025
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.88.114025

SIDIS vs.

S
scattered lepton

incoming lepton

® Both allow flavour

| | separation
virtual photo ! )
— L _» e CCdiffersin
de"Er\‘TE-l_ i
S » no fragmentation
g | SN functions
el numeonString. Bre aking -" \p
| / p accesses higher Q-

4 ™\ rr
Want to do both because they p dif ergnt f.avour

e offer complementary information compinations

® access different kinematic regimes

- J




vs. charged current DIS

/ . \.
neutrino
incoming lepton
V ® Both allow flavour
N , separation
W ™ /u/ﬁ
-~ C::,'zano ® CC differs in:
d l’ ;\‘J‘E-l_ _
——— » no fragmentation
' | . functions
aroet numeonString. Bre aking : \p
\ / p accesses higher O
4 ) rr
Want to do both because they p dif ergnt f.avour
e offer complementary information combinations
® access different kinematic regimes
\_ /




AoV N 2mag, n W~ N W=,N W~,N
dxdy xyQ?

s CC structure functions

g?/_’p(x) = Au(x) + Ad(x) + Ac(x) + As(x),

W [

gt P(x) = —Aux) + Ad(x) — Ac(x) + A5(x) B 3

\_

L
[ NLO corrections are modest J/

—6:

uojoid

® How can we measure
polarised CC DIS”

) need a new machine
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Charged current DIS at an EIC




Electron-lon Collider (EIC)

® High energy electron- collider
® Assume e baseline performance here
p Beams: p’, “nT” (He3) & nuclei

See talks by
» 10-20 GeV electrons E. Aschenauer |

& JH Lee
» up to 250 GeV & P Nadel |
p luminosity: ~ 1033 cm= s Turonski
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Use 10 fb-! (~ 1 year of running) as a
realistic “chunk” of data for our study




ectron-lon Collider

Electron lon Collider:
The Next QCD Frontier

Understanding the glue
that binds us all



https://wiki.bnl.gov/eic/upload/EIC_White_Paper_Final2.pdf
https://wiki.bnl.gov/eic/upload/EIC_White_Paper_Final2.pdf

CC DIS cross section

Still feasible at

EIC
_epergies _lower electron gnergy
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Higher energy better for
® Cross section and
® kKinematic reach

Kinematic
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Event simulation with radiative corrections




DJ A N G O H K. Charchula, G. A. Schuler,

p includes Q

and H. Spiesberger,

DIS event generator  comput Phys. Commun. 81. 381 (1994).

D and QCD radiative effects

Y

» LUND string fragmentation: full final state

® \Videly used at H

RA

® [his analysis uses a new version

» Add polarised nucleons

http://wwwthep.physik.uni-mainz.de/~hspiesb/djangoh/djangoh.html



http://wwwthep.physik.uni-mainz.de/~hspiesb/djangoh/djangoh.html
http://wwwthep.physik.uni-mainz.de/~hspiesb/djangoh/djangoh.html
http://www.sciencedirect.com/science/article/pii/0010465594900868
http://www.sciencedirect.com/science/article/pii/0010465594900868
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Detector effects and kinematic reconstruction




Jacquet-Blondel
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Jacquet-Blondel

Reconstruct
kinematics from
hadronic final state

can’t be detected

incoming lepton
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target nucleon :
String Breaking

Requires sufficient detector resolution and acceptance

» How well can we do with an EIC?




.\ Seetalk by§
P8 v A Kiselev

Geant4 simulation of eRHIC detector

eRHIC detector simulation



| High resolution tracking |
detector is vital

- See talk bys
¥ — A Kiselev
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Geant4 simulation of eRHIC detector

eRHIC detector simulation
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eRHIC detector simulation



Detector performance
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® ECal: oe/E=1.8% /+E, -4.5 <1 < -1< electron-going

® HCal: oe/E=38% /E, 2 <n <45 \_direction

[ Smear Monte Carlo events with these parameterisationsj




Kinematic reconstruction
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Asymmetry results
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Impact
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bal analyses

-lavour constraint
iIndependent of

T AX fragmentation

® Important cross
check on SIDIS

» low Q2, higher

twist effects
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e Large AW in CCDIS

> vyields information complementary to SIDIS
e EIC isideal laboratory to study it

> Proposed detector is well suited to the measurement
 Similar studies may give insights into:

» Unpolarised PDFs at high x & high Q2

» Strangeness, using CC SIDIS with charm




